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iHfc lOURT: Counssl wdnttjd to ni< 5 ? 

(Side bar conference.) 

MR. BE2ANSON: Good morning, your 

Honor. 

The Defendant would like to hand up a 
memorandum of law pointing out that Sharp did not 
reek a cliange in Massachusetts law, but as is shown 
by a Supreme Judicial Court opinion cited a week 
after Sharp and two Massachusetts Court of Appeals 
cases decided since Sharp, the but for standard for 
approximate cause remains the law in Hassachu.setts. 

THE COURT: We're in our usual state 

of shambles again. 

MR. BEZANSON: No, they worked it all 

out. on the but for. 

THE COURT: I will — have you given 

copies? 

MS. LUMSDEN: I just got a copy, your 

H I j nor . 


THE COURT: At this stage I’m 


stickivjg with my ruling. I assume that you'll 


r anew 


y i.> u j' V a r I c us rt o t i o n s a r. d sc forth at the end of all 
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y u II g } u y o n t h a rig 'n i; l/ r t it e £ t u d e n t . 


fellow. 


MR. LANE: I think h e'£ the young 


THE COURT: Ex — college studeiit. 


Is that all right with you? 


MR. LANE: Fine with me. 


THE COURT: Let's bring the juror; 

down, and we'll start with whoever we've got. 

(End of side bar discussion.) 

(Jury present at 9:25 o'clock a.m.) 


THE COURT: Good morriing, ladies and 


g e ri 11 e m e n . 


We're going to press forward even in the 
absence of Mr. O’Connell. If he stiows up I would 
excuse him. You may be seated. We're that close to 
the end of the trial that we think we can take tlie 
chance that we'll all survive another few days. 
There's just enough of you to make a jury. Then 
we'll press forward witii t’ne fiefendants’ case. 

The witness? 

MR. 5HEFFLER: Your H'’jnor, tiie 

e j" i c a 1 '; T b a c c o (7o ra pa (i y would like to call Lo c t sir 
M v; H > i g ; i t o t I'l e s i! a r; d . 

THE CLERK; Please raise y (/ u r r i g h t 
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ri c: n a , 


DOCTOR PETER MC HUGH, 

having been first duly sworn, was examined and 
testified as follows: 

DIRECT EXAMINATION 
BY MR. SHEFFLER: 

Q. Doctor, could you state your name for the 


record, please? 

A. Peter F4cHugh. 


Q. And what is your occupation? 


A. I’m a surgical pathologist and a medical 


researcher . 


Q. Doctor, where do you perform your medical 


researcti? 


A. I currently work at Jefferson Medical 
College in Philadelphia, Pennsylvania. 

Q. What's your area of medical research. 


Doctor 7 


I’m irite rested in tumor stem cells. 

What does tumor stem cells have to do with 


c a ri c e r ,■ 


A . Well, cancels are c o m p o .s e d <: C m a n , m a n i ' 
r 1 s , a Vi Q t i’; e y all begin with cj n e c e i 1 w i i i c h 
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p r '■) 1 i f “■ 1 a 1 t-. i. , a n d t n ,-i ; o r; c '.‘ell that t e y b e g i n w i t h 
i A called a tumor stem ceil. 

Q . D o c t 1 , it you could, I know you ri a v e a 

cold, it you cciuld keep your voice up aiid speak into 
t he microphone. 

How long li a v e you been doing this research 
on tumor stem cells? 

A. Approximately ten years. 

Q• And you mentioned also. Doctor, that you're 
a medical doctor. 

Are you licensed to practice medicine? 

A . 'i e s , I a m . 

Q. What area of medicine do you specialize ii'i? 

A. I specialize in patholcjgy. 

Q. Are you certified in pathology. Doctor? 

A. Yes, I am. I'm board certified. 

0. When did that occur? 

A. Nineteen eighty-two. 

Doctor, would yc-u briefly describe for the 
jury your formal education beginning w i t li college? 

A- I attended undergraduate studies at tiuke 
'J n V e r s i t y , graduated with a degree in diem is try. I 
t f; e ii u e n r t o M a s o n i c School of J*! e d i <; i n e i n New Y i'; x' k 
CL^y, received my ND in 1 9 7 7 , af. d then d i vl an 
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r , . w h e n ^ c . i g c,- r « i c a r c h . n rn ole c u 1 a .r 


b i o 1 o ijj y , did y o g say that involved genes, 1 o o king at 
genes a vi d so ? 


A . Yes , i t d. 


It's different than looking 


at tissues on the microsco£je, which is what I do at 
t h e h o 3 p i t a 1 . 

We Itave to use certain specialized 
techniques that have recently been developed to 
isolate the DNA, to cut it up in usable pieces, use 
an enzyme called restriction endonucleases. We have 
to do gel electrophoresis to separate these pieces. 
Tiien to identify tlie pieces we do specialized 
techniques called iiorthern and southern 
h i b e r ri i 2 a t i o n s . 

Q- Well, Doctor, if I may, is molecular 
biology related to cancer? 

A. AJ’jsolutely. I think that the greatest 
strides in understanding cancer in tlie last five 
years have come by utilizing the techniques c. f 
molecular bio 1 o g y. 

I t li i n k n Cl w a d a y 3 most people r e c o vg n i z e 
t 'u at c a G, c <= r is a g e n e t i c disease, arid that is u r 


]J "T .'b . n G tr ] t I'l U c: 1’ ti* , 


rtdinly tlie Nobel Prize in 


iii d 1 >: a n - t n iyear w a g give n 1; o D o c 1. u r M i c h a e 1 
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t C), Doctor? 
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A. Essentially an alteration in the genes of 
the cell. 

<j. Doctor, how did it come about that you were 
able to take a fellowship in miDiecular biology? 

A. This particular fellowship was a pro:;ect 
sponsored by t li e National Institutes of Health where 
one would submit a research proposal, that proposal 
would then be reviewed by a panel ofscientists, 
vgiven a priority score, and if the score was 
sufficient enough or high enough then they would 
fund it. 

Q. Doctor, what was your research proposal and 
what research did you do at tlie Roche Institute? 

A . The research that l did had to do with t'ne 
effects of vitamin A on tumor stem cells. 

Q • you publish papers a.s a result of youi' 

1 e s e a r c 1) , Doctor? 





A . M \j 11 i p 1 e papers. 


Q . 

Y o -.1 

c o n t i n vi e x 

o d Cl research 

i n til .1 s. 

a 1 

e a ? 

A . 

y e, 

. W e c o I'l t j. 

n u e t 0 i o o k 

a t 

t n e e f f 

e c 

t s 

V i rami /i 

A ‘w. 1 

u rii o I' s t e m 

ceils, and 

w e 

1 \ Cl V tif 

P ° 

per 
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i u t 1 a t e t. i 1 i s 
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I'i e u r i:) p r e 

.s .s .s t e m c e 1 j. s 
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t h f 

a effects of 

vitamin A 

Jl 
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L s t ti e t e r a t o 

logy 

a 

peer review 

j c u r n a 1 , 

4 

Doctor? 






5 

A . 

Yes, it is. 





6 

Q . 

Could you tell us 

approximately 

li o w m a n y 

7 

articles 

you've publis 

h ed 

i n 

peer review 

journals. 

3 

medical 

o :■ scientific? 






A. Currently we're probably about twenty. 

Q. Doctor, are you a peer reviewer yoursalt 
for medical or scientific journals? 

A. Yes, I do. I review for several journals. 

I review for laboratory investigation, I review foi 
the journal called Differentiation, and also for 
Archives of Pathology. 

Q. Are you a reviewex' in any other peer review 
process? 

A. I also review grants. I have in the past 
reviewed grants for the National Science Foundation 
i 1: Wah i Vi g t or:, and also for the March of Dimes 
F o u n d a t i o n . 

Q . D i.. c t c; 1 , t e -s e grant proposals 11; a t y C' u ' v e 
I e V i e w e 1, .s/ h a t w u 1 d be the areas that t. h ey w o u 1 d 

c o n c e r .‘i ? 
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i'l c y a I 1 Ti ill j h 1 ^ b. O ^ X p r t i S -r , w ; I i i': .1. 


t u iiuj r stem ceils. 

Q . Doctor, after y o i i i fellowship i i‘: ni <:■ 1 e c o 1 a r 
biology, wlieredidyougo? 

A. I took a position a.s an associate -- excuse 
me, an assistant professor at Emery Univeri. ity in 


Atlanta, Georgia. 

Q. What did yi:)U do there? 

A. I did a combination of things. I did 
hospital pathology, I taught medical students, and I 
did my medical resea I'ch. 

Q. And the courses you taught medical 
students. Doctor, what did they deal with? 

A. Essentially we taught pathology in general, 
pathology as related to cancer and systemic organ 
pathology. 

Q. And your leseaich. Doctor, at Emery? 

A, Continued to be in t. lie field of tumor stem 


c e 1 1 .s . 

Ci . When did y (j u leave Emery? 

A. I left Emery at the end of '37 and took a- 

p o .s L t i o n at Jefferson Medical College as an 
a E s j c i a t e p r i.i f e s s o: of pat h o 1 o g y a ti J cell b i <:■ 1 o g y . 
w . I' o c i o r , are you c o n t i r. u i n g 1 1 ,'.- p r a c t i c e 
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6' u 1' i ': a. .1 A t ri o 1 C) q y 


A . Yes, I am. E .s s e n t i a 11 y my duties are the 


same. 


funded' 


How was your le.search at Jefferson College 


A. It’s funded in three ways. It gets 
departmental money, institutiOTial money and 
grjvernment funded money. 

Q. Your teaching practice at Thomas Jeffei'son, 
what subjects does it involve? 

A. It also involves pathology, pathology 
related to cancer and pathology related to organ 
systems. 

Ci • In your surgical practice, E^o c t o r , are you 
called upon to make diagnoses from cytology? 

A. Yes, I am. 

Q. Are you also called upon to make diagnose.-; 
from lung specimens? 

A. Yes. K e see all sorts of lung specimens; 
lung, cytology, lung aspirates, lung biopsies, whole 
1 u r: g s from p i; e u m o n e c 1 1 j m y s p e c i m e n .s'. 

•2 • N o w , D o c t o 1 , at i;i y request, 'f: a v e y o i. 
r e V i e w e d t 1 1 e medical r e c o r d .s , t !‘i e x -rays a ]'i d t h e 
P a t li o o g y ri n t. e i i a t ti a t ;■ e i a t. e to M i . t 1 e r s 
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r, a Fi c e I ? 

A. Yes, I have. 

Q. Ana based upon that review, di.) you have an 
opinion as to the medical cause of Mr. Kotlei's 
death? 


A. Yen, Ido. 

Q. What is that opinion, sir? 

A. I believe that his cause of death was 
directly related to his lung cancer. 

Q. Doctor, in your review of Mr. Ko.tier's 
medical records,, and the other materials tliat you 
had available to you, was there anytiiing tliat you 
saw that would in. your opinion place him at a higher 
risk for lung cancer than the average person? 

A. My review of the. record.s, and although I 
don’t know everything about Hr. Kotler’s history, 
the one thing that stood out in the medical record.s 
was his history of smoking cigarettes. 

Q. And, Doctor, do you believe that Mr. 
Kotler’s iiistory of snioking cigarettes was a 
significant risk for his lung cancer? 

A . Y e s-, I d o . 

k; • And w r. a i ■ s the basis of y o u r F: i n i i;.i ji t! i a t 

s fickirig is a risk fcir lung cancer? 
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A . :r t h 1 1 k . t h e r e li a v e b e n n ii m e .r o u ;; 
statistical and epidemiologic studies that have 
correlated cigarette smoking as a risk f a c trji- for 
development of lung cancer. 

Q. Doctor McHugh, there was testimony in this 
case by Mr. Kotler's treating physician, the person 
who diagnosed his cancer and cared for him during 
the final illness. Doctor Hilgenberg, and Doctor 
Hilgenbeig testified that in his opinion it was more 
probable tl'ian not that Mr. Kotler would not have had 
lung cancer had he quit smoking in 1966. 

Doyouagreewiththat? 

A. Yes, I do. 

Q. And what's the basis for youj‘ agreement? 

A. Well, I tliink that opinion is it can be 
supported by three lines of evidence; statistical 
evidence, evidence gained from experiments in cell 
biology, and evidencegained from experiments in 
m o 1 e c u 1 a i’ biology. ^ 

Q. Well, how does molecular biology support 
y o u r o p 1 n i o n ? 

A . Well, j. t 'n 1 ri k I can best answer that 
q u e s t ion by d r c w i i'. g o n t i’l e blackboard, if I c o v; 1 d . 
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Fj Y M K . 5 H E r F L H ?? : 

Q . D cj c t o r , I know you have a c ii' 1 d , but if you 
could please try to keep your voice up. 

A. In the normal cour.se of events, -mature cell 
types in organ systenis come from precurser cells. 
This lepresents a cell. It’s going along its life 
cycle, and according to some pre-programmed message 
that is contained within the D K A , within the g e n e .s 
of the cell, it will eventually branch off and 
divide, forming a mature cell type, which then 
assumes the normal bodily functions. And then, of 
course, the mature cell types divide out and have to 
be replaced by the stem cell precurser. 

Q. Mature cells don't divide? 

A. Usually not. 

Now, as these precurser cells are goii'ig 
along in tlie life cycle, they are exposed to 
numerous environmental factors which can cause, as 
we say, genetic hits, and they can get alterations 
in the genes. 

Now., if you're unlucky enough to 
accumulate enough hits o .f the rig.ht type, a cell 
will eventually t'j.tr. t o c a n c e r . Once i t t. u r n s t o 
c a .1 c e r , 11 t h e n w i 11 u n control and p r >:< 11 f e r a t. e , to r m 
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14-20 

d ifi a t 0 id c n y , rri a n y •' t 1 j. i , a 11 d v' £; i‘i t (.i ally 2 i x 1 t i : a 
host. 

H o we V er , we know f r o ni r;o 1 e c u 1 a r b i ci I od y 
studies that the cells have what are very efficient 
mechanisms to repair themselves, and we kiicw tliat a 
cellular defect or a genetic defect is not forever, 
and these things will repair the ni selves if givei'i 
enough time. And these systenis have evolved because 
the cell is sucli a complex mechanism that it's very- 
easy to slip in errors. When you divide, all the 
DNA has been replicated, and there’s lots of little 
places where errors can slip in. For an organism to 
survive it has to have repair mechanisms going on at 
all times. 

Q. Doctor, how many genes are in a DNA of one 
cell? 

A. First of all, not all DNA is a gene, but we 
have approximately 100,000 genes contained within 
our nucleus, and at any one time a p pio xim a t e 1 y 
10,000 of those genes are actively providing 
information f c;r life of the cell. 

Q . D o c t. o r , t ii i s process you talked about 
b e f ij. r e t ii e line t io a t i t b ec o mes cancerous, you 
t! e . 1 t i o n e d that t.. !■; e r e ' s re air g o i n g o n . 
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l‘j at did y o u n e a n by t hi a t ? 

A. Well, just whiat I said before, that the C:b’A 
gets repaired a ri d returns to normal, so any u; f t hi e 
defects before the single cell turns cancerous are 
reversible. 

However, once you get enough hits, this is 
called exposure, and the hits are repaired, then 
cancer is irreversible, and then once thie cancer 
cells start to divide, doubles, quadruples and 
whatnot, 

Q. Doctor, have they observed repair of 
genetic alterations experimentally? 

A. Yes, both spontaneous repair and repair 
caused deliberately in the laboratory. 

Q. Are we through with this part? 

A. Yes . 

(Pause. ) 

BY MR. SHEFFLER: 


19 ij. Doctor, you mentioned that cell biolov;y 

20 supports your opinion thiat Mr. Kotler would have 

21 avoided his cancer had he stopped smoking in 196o. 


Could you explain that for t. h: e j u r y ? 

A . Sure. Again I’ve n; a d e a couple p o .s t e j- s t 
d e m ij I i s t r a t. e t ■ ^ 1 s , and it has to do wit li t h: e c I'j c e p t 
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of cell t u 1 ri o V e r . 

(Pause.) 

BY MR. 5 H E F F L E R: 

Q. Doctor, what is this that we're looking at 
here? 

A. This is a picture that I've had blown up 
from my teaching collection that I use on medical 
students. 

Q. Did you take this picture. Doctor? 

A. Yes. This is a picture I’ve taken through 
riiy microscope iii my office, and it represents lung 
tissue. 

Okay. Now, what we see here are two parts 
to the lung. We see the air tubes of the bronchi of 
the lung, what is traditionally known as the central 
portion of the lung, and we also have here the 
periphery of the lung or the alveolar air sacks. 

And this line, lace-like pattern, is the alveolar 
•s e p t i . 

Q. Doctor, would you point out the air tube or 
the bronchus again, please? 


A . 
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y o I.L , d Vi d r y j vi ij t. v; c v* v- 6 s “ s d c L it, J o j k j iV v; q vj w vt a t 
it. It's not complete. This part i .s out of the 
picture (indicating) . 

Q . M i.! u 1 d you explain w ii a t k i n d o f cells t h tj s e 

are? 

A . 0'k ay . The cells we .see here are what are 

known as adult cell types. In the air tubes we have 
an epitlielial line composed of multiple cell layers, 
multi, pie types of cells, tall columnar cells with 
the cilia which i.s the fuzz at the top, the clear 
cells are what is known as oppa (pli) cells, they 


tend to make secretions around the bronclvi. We have 
smooth muscle, we have blood vessels to feed it. 

The red stuff is the red blood cells witlvin the 
blood vessels. And then, of course, we have the 
peripheral part of the lung composed of the alveolar 
s ep ti. 

Q. Are those air sacks. Doctor? 

A . Yes. T VI e s e are what are known as air 

sacks. 

Q. Wliat happens in that area. Doctor? 

A . Well, t li e Cl >; y Q e n or the air gets take n do wn 
the air tubes and g c-1 s d i s t r i b u t e d t o t i'l e air sacks. 


a n d t h I 


have C) y g e n e x c h a t; g e d . b e t w e e r, t i i e red 
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14-24 

C ij" i i S c. y, Q L ]■; e 3 p C s , 

Q. What are the cells oat there on that side? 

A . T li e s e cells a i e different from ti e cells of 
the broiichi, and these are wj-iat we call type one, 
type two pneumocytes. 

Q. Doctor, how does that e x p 1 a j'^a t i o n , how does 
that work to support your opinion that Mr. Kotler 
would have avoided his- cancer if he had quit smoking 
in 1966? 

A. Well, you have to remember that these adult 
cells all turned over. In the lung, the normal 
turnarouiid rate for lung epithelium is between 
fifteen and 30 days, approximately a month. Ai)d so 
the cell that you see here today in this picture is 
not the cell that's going to be there tomorrow. And 
if this cell happens to be injured, this injured 
cell is not going to be riere tomorrow, it will 
either die off or perhaps be repaired. So there i a 
cel] t u r n C) V e r going on in the lung at all times. 

Q. What replaces those cells. Doctor? 

A. Well, okay, it gets a little bit more 
c c- m p 1 i c a t e d than just this picture. Because t) i i s is 
s u i. h a c 'r.i pie >. o i g a n i s m , we 1>a v e a let o f ba. c k up i n 
ni a i n t a L n i n g o u r 1, o d i 1 y f ii. i‘i c t 1 '.j n s , a i'l d we li a v e w n a t 
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14-25 

c r ti k i'j w :'i as ceil pools t o ni a i n t a i v; o li i o o r m a 1 
mature cell types, and we have levels of redundancy 
in the body that we ti a v e b r C; k e n up into 


approximately three pool.s, we have the pleural stem 
cells, wliich will give to p re-committed stem cells, 
w )i i c h will then give committed stem cells, which 
then give mature cells. 

Khat happens in the normal course of 
events is that a mature cell will be tiappily 
exchanging oxygen, and ii^ 30 days it dries out, then 
it is replaced by a division that occurs in the 
committed stem cell pool. 

Now, the turnover rate, of course, of ttie 
stem cell pool is approximately 50 divisions, and if 
these /nature cells last about a moT/th, then we have 
high activity once every month. 

Q. Biototic activity, what is that? 

A. Cell division. 

Q. The committed stem cells you're talking 
about, those divide how many times? 

A. Once or twice. They renew each other. But 


essentially tills pool lasts four to five years. 

14 o w , in this p o o 1 , if a c o m m i t t e d . s t e m 
c e 1 1 pool i used u p , . 1 t i s t ri e n r e p 1 a c e d b y t li e 
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1 4 - 2 6 

p o o 1 in the p 7* e - e m m i t. t e d s t e ;ti cell. A i: d , ot 
course, we have all this level of redundancy to 
maintain e n o u y h cells to last o i: r lifetime. A n d 

also we hi a V e more in case there’s any type of 
catastiophic injury, any type of trauma or any type 
of, say, overwhielming infection. We have to be aliiie 
to regenerate. 

Q. Doctor, what cells of those types you have 

up there in youi opinion would most likely give rise 
to a cancer? 

A. Well, it’.s usually the committed stem cell 
pool that is most likely to accumulate the genetic 
defects that would cause caiicer, because thiere are 
probably the most riiycotically active, and in trie 
phase of cell division you're more susceptible tc) 
genetic hits. 

Q . Doctor, what is the life span of tho.se 
cells that are susceptible to genetic hits? 

A . About foul' to five year.s . 

3o if these cells get genetic hits, if 
they don't accumulate the proper type a r; d number of 
nil; to for .11 a cancer, in foul to five years they 
a re g o i ii g t o b e g o n e and t hi e y will be replaced b y 
11 j r fiia 1 cello, and the process starts all os/ e i , 

MNAT 00013319 


http://legacy.library.ucsf.edij/tid/quq07a00/pdl .industrydocuments.ucsf.edu/docs/fxhl0001 



1. i - 3 


T h d i'l k you , [:■ o ' t o r . 

Are we threw with this one, Dij c t o r 


(Pause. ) 


B Y M R . ,'5 H E F F L E R ; 

Q. Doctor, I believe the third line cf 
evidence that we have not yet talked about that 
supports your opinion that Mr. Kotler would have 
avoided his cancer had he quit smoking in 1966 was 
the statistical evidence. 

Would you briefly tell us how that 
supports your opinion? 

A . Yes. 1 t i I in k that there are numerous 
published .studies that sliow when a smoker quit.s 
smoking liis risk of developing lung cancer decreases 
over time, and eventually approaches that of a 
non-smoker. 

Q ■ Do t'ne studies indicate a time period wliere 
this would normally take place? 


A. Yes, 


I y did. 


Q. How long would it take for a decline in 

risk t >:) approach that of a non-smoker? 

A . It varies a c c o i d i n g t Ci t h e study t h a t y <:j u 


read . O f o i.. r s 


r y c o d y h a .s t li e i r o w n o p i ri i o n , 


ut .1 til ink a :;enei’aliy accepted tin;e period t;:; 
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n 


4 


SI p r ■ a (,;■ r. d a i e 11 n e 


a p p r u a :: n a i, ta 1 y t e n t >;> f i. £ t 


IE - e t:-. i'l 


years. 


Q . Li <.) c t o r , based u p o i i your review e £ the 

medical records arid medical materials and your 
k now 1 edije of cell biology, molecular biology and 
statistical evidence, when do you believe Mr. 

?;o tier's cancer began? 

A. Well, that's a tough question, because we 
have to bi'eak it up into two parts. 

If I may stand up. 

We have to realize that from the time hi.s 
first cancer cell became -- his first cell that 
became cancerous, and then had a -- not a latency 
period, but ,a clinical period, but it multiplied and 
became a clinical mass, that's one stage, and ba.sed 
upon my review of the records and his various x-ray- 
data, t n i .s p r o b a b 1 y took four' to five years from t }■; e 
first cancer cell dividing, doubling, becoming large 
e n o u g li to becoming c 1 i j-i i c a 11 y cancer. T I'l a t ’ s 
approximately four to five years. 

Then we have to also say, well, when did 
t It e genetic e v e 11 1 s t o push this lung cell i n t o 
v: a n c e i o i:: c u r , a rt c that p r o b a b 1 y t a k e s a p p r c x i m a t e 1 y 
five to seven years fC'E a cell ;.o accumulate enough 
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e r r V ) r s t ■.) I) e c c m e c. a n c e r . 

Q. That five to seven year periv'jd, Doctcji, 
what would tiappen in the five years if tlie cell 
dividingwererenioved? 

A. If they were removed and he was lucky 
enough not to have any more, then the cell would 
either die out or be repaired, and it would not go 
on to cancer. Once it gets cancer, it divides, and 
9 you'll see the clinically evident mass in four to 

0 five years . 

1 Q. Were there cells in Mr. Kotler's lung.s in 

2 1966 that 'nad genetic alterations that would lead to 

3 his cancer in 1934? 

4 MS. LUMSDEN: Objection, unless lie 

5 has an opinion to a reasonable degree -- 

6 THE COURT: Excuse me? 

7 MS. LUMSDEN: Iwouldobje.c tunless 

3 he has an opinion to a reasonable degree of medical 

9 certainty. 

G THE COURT; Yes. 

1 BY MR. SHEFFLER: 
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t. :i a t I’l B v'i B. n y r o j ^ w V j‘: 1 i i; 1 9 8 4 c d ii c 6 r ? 

A . Ye, I haVe an opinion. 

Q . Would you please tell t !i e jury what that 
opinion is ? 

A. I believe that he had cells that were 
genetically damaged in 1966, but these cells were 
not the same cells that eventually went on to give 
him tiis clinically evi-dent cancer. 

The cells in 1966 would have long either 
washed out, died out or been repaii'ed, 

Q. Doctor, there has been some discussion iii 
thi^; case about metaplasia and dysplasia. 

Are you familiar with those concepts? 

A . Yes, I am. 

Q. Could you explain those for the jury? 

A. Yes. I'd like to bring back one of my 

photos . 


sure . 


(Pause. ) 

A. Metaplasia and dysplasia are terms that 
we’ve reserved for epitl\elial life, and in the lung 
we usually a .s s o c i a t e them with the epithelial line 
\ ri t h e a. i r t u t e . 

3 y d e f i I'j i t i Cj F: m e t a p i a s i a is one !ii r« t u r e 
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14-31 

c r-1 1 t y e c !'i b fi g 1 I'l g ’ i’l 1 1 .< a n o t. h e r i;i a t. u r e v: e 1 1 t y p -a . 

In the c a a e e f t li e e p j t li e 1 i u m of the lung, it i £. 
usually t ti e tail c o 1 u m n a r cells of the bronchi b e i , i g 
irritated, flattening oat and assuming that of a 
squamous, a mature squamous cell. That is 
metaplas ia . 

Dysplasia, on the other hand, is an 
abnormal maturation of these multiple layers of 
cello, so w)ien the precurser stem cell divides it 
doesn’t really give rise to a mature cell, it's a 
more immature cell, and you get a whole population 
that are less mature than norrual. And we can 
actually see this process. It looks a little 
altered under the microscope. 

Q. Doctor, this dysplasia occurs in tlie air 
tube, is that correct? 

A. Yes. 

Q. Does that have any relationship to any 
specifictypeofcanc. er? 

A. It’s usually associated with squamous cell 
carcinoma. 

Q • D o •: t or, i n t ii e periphery, could y o u s I'l w us 

where the ],■ e r i. p ii e r y is again ? 

A . A g a in, the periphery i .s o u t t. r.- r in r. e 
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a j V e o .1 a r a i r 



14 -;;;: 


a c k o . 


Dues dysplasia occur in tiiose air sacks. 


L' o c t o r ? 


A. Mar;y people 'nave looked for dysplasia 
equivalent, s in tlie periphery of the lung, and it's 
never been found. 

Q. Doctor, what is the type of cancer most 
frequently found in the p e r i p 'n e r y of the 1 u n .3 , in 
your opinion? 

A. Well, we know from numbers by looking at 
lung cancer cases in the periphery it's usually 
large cell carcinoma or adenocarcinoma. 

Q. Doctor, in your opinion, where did Mr. 

K o 11e r '3 cancer arise? 

A. It arose out in the periphery. 

Q. And what type of cancer did Mr. Kotler 
have? 

A. Ke either had a large cell carcinoma c/r a 
poorly differentiated adenocarcinoma. 

Q . W li a t'.s your basis f o i’ .s a y i n >3 Mr. b o t 1 e 1 ' s 

cancer artise in the perip'nery? 

A. We I'tdve several lines of evidence. We 
11 a e , c ur s e , t. he /. — ray evidence, but we a 1 .s U' 

i'; n V e the s u 1 g e (j ii ' s r e p cj i t, t a t we a c t u a i 1 y si u c k a 
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1 ^ 


t a b e d w r: the air t ,.i ij e s and la o k e d a r o u a d a a i t r. e y 
all locked clean as far as 'n e could tell. So iie 
certainly didn’t have a c e y', t r a ’ s q u a f:i o u s cell 
c a r c i n ci m a . 

Q. Doctor, what does metaplasia and dyspia-sia 
have to do with i-li. Kotier's cancer? 

A. In this instance nothing. He did not iiave 
a classic squamous cell carcinoma, which is 
a.ssociated with metapia.sia and dysplasia. He had 
peripheral cancer. 

Q. Thank you very much. Doctor. 

MR. SHEFFLER: No further questions. 

CROSS EXAMINATION 

BY MS. LUMSDEN: 

Q. Doctor McHugh, this fellowship that you did 
at the Roche Institute in Nutley, New Jersey, does 
that have any relation witli Hoffman LaRoche? 

A. Yes, it does. 

Q. HiDffman LaRoche is an iiiternaticnal drug 

c o m p a n y, is it i i o t ? 

A . Y’ e -s , i t i £ . 

Q . A t least its American base is in Nutley, 

N e 'w J e r e y ? 

A . Vos, it is. 
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2 i 


C; . O !■: A y . t; ii t y i, w e : e s t u (J y i n y - - i n o t i'; e r 
w < j r d s , dees vitamin A - are you saying that v i t a m i ri 
A causes c a r c i i i G [ii a ? 

A • N o . 

Q ■ In other words, that it’s an agent that 
causes carcinoma? 

A. No, not at all. In fact, you can treat 
certain cancers with vitamin A. I think that t hi ere 
is a recommendation to eat a lot of yellow 
vegetables to decrease your risk of cancer, at least 
in the nutritional literature, so this is a 
beneficialagent. 


1 3 

Q • 

But vitamin A can in large doses cause 

1 4 

other 

types of tumors and problems, can it 

n o t. ? 

15 

A . 

It cannot 

cause tumors, but it can 

b e 

1 6 

toxic. 




1 7 

Q . 

How about 

teratogenesity? 


CD 

A . 

Yes . 



19 

y • 

What is t 

]'i at,. Doctor? 


20 

A . 

C h e m i c a 1 

effects on t hi e de v e 1 op i ng 

e m b r 

2 1 

In £ a c 

t , if I Hi a y , 

we have — my M arch of 1' 

i m e s 


c 


Ij C d i 6 O 


h a t 

a d d i‘ e r s t n i s 

issue 

V er y 

s p e c i f i c 

of 

L hi e p r o £ o u n d 

e f feet 

s of 

V 1 t a m I i'l 

r'l b r 

y i.i i, i c cell it 

c cJ n c is 

V i .s e . i 

>e m a t u r e 
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i 4 - '-i' ^ 

d i £ f e r e n t. i .d i i o n f t h rr cell a vi d actual':. \ a r : e u t 
embryonic d e v e 1 Ci p m e n t . 

Q ■ n fact, t .1 e d r u A c u t a 11 e that H ij f t m a, ri 

L a R o c h e sells is known to cause such birth d e f e c t .-j , 
does it not? 

A . Y e s , i t d o e s . 

Q . Does your research have a n y t h i r: g to do with 
the H C' f f ma n La R o <;h e Dr.vi g C o m pa n y ? 

A. No, it doesn't. 

Q. They are affiliated with the Roche 
I n stitute of Molecular BiolO'^y, are they not? 

A. The history of the Roche Institute was tiiat 
it was started by Doctor U.D. Matte wi.o late in the 
sixties took a lot of the profits produced by 
Hoffman LaRoche and set up a research institute off 
the main campus devoted to molecular biology 
1 e s e a r c h . 

Q- Now, tlie cellular differentiation chaiiges 
that y o 1.5 r area of r e s e a r c I'l is in is in g e n i t o 
u 1 i Ti a 1 y t u in o r & , is that c o r r e c t ? 

A . The cells t ri a t I use are what are known as 
e m b r y n a 1 c a i’ v: i n o m a ceils. 

il • A n are r li cj s e o r o 11 c ii i a 1 ceils i e 1 a t e d t o 
rite 1 u n g ? 
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A . T i'; e e a 1 e very, very i n t e r e £ t. i i; g c e 1 1 £ . I f 
you take a single embryonal careinoma cell -- 

THE C 0 U R T : How about answering t i'l e 

question. 

Are t n ey b r on c b. i a 1 or not? 

THE IJITMESS: Tliey are related. 

BY MS. LUMSDEN: 

Q . Doctor, you have written about retinoids 
and retinc) acid as well, is that right? 

A. Yes. 

Q. That’s a particular area of interest o£ 
yours? 

A. Yes, it is. 

Q. Now, if I may, you have -- strike that. 

Have you, yourself, written about the 
pre-cancerous changes on stem cells, on bronchial 
stem cells? 

A. No, Ihaven't. 

Q. Are you familiar with any of t; i e literature 
r. n t n a t area? 

A . 5 o f:; e w h a t . 

Q . Does the n a ni e D -li c t o r A u e r b a c h — is t ii a “ 
n a I.; e familiar t o you? 

A. Not real familiar. 
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i 4 ’ 3 S 

1 

ii ■ But y o i. ’ r e aware that Ii o c t r,- r -i e r b a c h a a i 


written Oii that very subject? 


A. I£ you gave me .some specifics. 

4 

C> . Well, li o c t o r Auerbach and others a v e d vd r. e 

5 

research, liave. they not, on the changes in tlie 

6 

c e 11 .s , in t Ir e b r o n c h i a 1 cells of smokers, are you 

7 

aware ot t ’n a t ? 

6 

A. I’d have to see the paper. 

5 

Q. (Handing). 

1 0 

(Pause. ) 

1 1 

A. Yes. These are the cells of the bronclii. 

1 2 

BY MS. LUMSDEN: 

1 3 

Q. And Doctor Auerbach in this particular 

1 4 

study made some determinations as to the number of 

15 

years that, where you have these arrows, to the 

16 

number- of years that go between atypia, mild atypia. 

17 

moderate atypia, and marked atypia, and then on t'.;) 

18 

carcinoma in situ in smokers, did he not? 

1 9 

A . Again, he i .s dealing with the ceils ij f t 'ri e 

2 0 

bronchial epithelium, and specifically a d d r e s s i ;i j 

2 1 

s q u a m o u .s cell c a r c i n o n i a s . 

. z. 

■ Eu f t i 1 cs e studies have t o do wit !i br o nc n i a 1 

2 3 

.i r c i i' o .-h .a .s , .i o t l i e y n o t ? 

* 

n . ^ - t A C d 1" C i 11 C: IH 51 i:- .ii T i 1 1 i f 1" O In t /I ci i r t tl *0 
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14-39 

e p i L h e i i u ,71 . 

Q. Okay. And you’re saying tlie basis of yoi^r 
o p i n i o n is- t i i a t it, arose in the air sacks? 

A. No, no. I'm i7ot .saying that at all. I 
just said that if one x‘e moves the insults from the 
epithelium, if you no longer can expose the 
epithelium, then they are reversible, 

Q. Now, would you agree that there aie three 
degrees of atypia, namely mild, moderate, and 
s e V e 1 ' e , o x' marked? 

A. In ttie bronchial epithelium, yes. 

Q. And the marked atypia, is that what some 
Cibservers refei* to as dysplasia? 

A. Atypia is a term that we u.se to describe 
individual cells. Dysplasia is a term that we use 
to describe epithelial organs. 

Q. Well, in this study -- st. rike that. 

I’m going to ask you if you agree wit lx the 
following c ci n c 1 u s i o n of Doctor Auerbach. "While 


£ o 1 1 o w i r, g subjects with m a x' k e d atypia, it lx a s b e e ix 
observed 11. at veiy few, if any of them, return to 
milder atypia without s u b .s e q u e n 11 y r e v e r t i ix g t o 


m a r k e d . T ix i :r, ix a lead us t vD j:i o s t u 1 a t e t ix a t 


e V e 1' e 


atypia f;i .ti y represent a ix i r r e v e r -s i b i e t e p i ix t ix e 
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n o 


4 - 4 j 


l O 1 i 


c a V . r. o .t. a . 


MR. 3 H E F F L E R ; Objection, your H Hj n o r . 
THE COURT: I'll hear you. 


(Side bar conference.) 

MR. 3HEFFLER: My objection, yooi 

Honor, is foundation £ o i- reading the article to t li e 
witness since 11; er e ’ s no - ~ there has been no record 
that lie's seen, relied upon it or used that. Siie 
showed it to him now, 

THE COURT: We don't have any 

testimony that this fellow is a recognized expert. 

MS. LUMSDEN: He's familiar with tlie 

liter at me in the area, your Honor. 

THE COURT: I'm s u r e t ti e r e ' s a lot of 

literature in the area, some of whicli is junk. You 
would have to establish that this isn't the junk. 


MR. SHEFFLER: When was the article 


written? 


MS. L U M 3 D E N : N i n e t e e ii s e v e n t y - f o u : . 

MR. 3HEFFLER: Well, I don't know if 

there's any record. W ’n e n the article w a .s written 


m ; g n t ; i .i v e s o ifi e t ii i n g t o d o wit h his t.; p i r. i o n as well. 


y o u I' r. n o i' . 


M .3 . L U M 3 Cl E N ; T 'n i s D o c t ci r , r: u m 1' e i' 
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I,- 15 ^ , u O ri I'l 


t e c i 1 i l: i i ,1 ^ u 1 r.: oiiar y pat ^l o 1 '.u y . 


THE COURT: That's fine. 


MS. L U M S D E K : Do c t o r Mark said this 


is the guy who’s the authority. 


MR. LANE; On squamous. 


question? 


THE COURT; N ]i y don’t you ask him the 


MS. LUMSDEN; He has gi. ven an 


opinion, and I'm trying to get at the basis. 

THE COURT: Why don’t you ask him tii 

question if this is a -- 


MS. LUMSDEN; He’s going to say h' 


doesn't know. 


I still believe that I liave a right, your 
Honor, if he’s talking about being familiar with the 
literature in the area, to bring up -- 

THE COURT: I don’t think you can 

come in with an article from Popular Science or the 
N e w y C! r k Times S u fi d a y M a g a z i n e . 

MS. LUMSDEN: Thi.s is f r o m C a n c e r . 

I’ll lay some f o u n d a tio n. 

THE COURT: Lay some foundation. 

( E n d f i i J. e 'oar d i s c u s 3 i i:.- vi . ) 

E '/ M S . L U '"i ,Z jE N : 
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14—4 

1 Q. Doctor McHugh, li it fair to say that yoi. 

2 recognize D o c t c; r Auerbach a a a o m e o n e w 1 1 o has w r i t t e i'l 
j in this area cf carcinoma of the lung? 



4 

5 

6 

7 

8 
9 

1 0 
1 i 
12 
1 8 
1 4 
15 
1 6 
1 7 
18 

1 9 
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A. This specific paper you showed me was 
squamous cell carcinoma, yes. 

THE COURT: uo you recognize this 

author as a reliable authority in the field on which 
he’s writing? 

THE WITNESS: Yes. 

THE COURT: Okay. 

BY MS. LUMSDEN: 

Q. Now, in this study of Doctor Auerbach, he 
computed the mean years that mild atypia lasted, did 
he not? 

MR. SHEFFLER: Objection, your 

Honor. Objection. 

THE COURT: Objection is sustained. 

I believe the witness said he hasn’t read 
the a 2 't i c 1 e .. 

MS, LUMSDEN: Can I .show hi m the 

article, your H o nor? 




n 


A . Did these £ e - ) i ' i e q u i s c k i I'l g ? 

Q . Let me give a f o u nd a t i o !i first just t«j 

state wliat the study is about. 

This study. Doctor, included men w o had 
ever smoked cigarettes, cigais or pipes on a regular 
b a i s were c o ri s i d e r e d smokers. This term included 
former smokers. 

A. We don’t know wii ether -- 1 think I saw 
uranium miners in there. 

Q. Those, were another category. they also 
studied uranium miners, then they studied 
non-miners, all of which had some smoking history. 

A. Do we know that they were removed from tlie 
environmental influences? 

Q. Yes. 

Q. Men wlio had ever worked in a uranium mine 
were considered uranium miners, all otheis were 
non-miners? 

A . We dc>n ' t know w‘net her the population he 
studied tiad ceased all smoking. 

Q . No. Some were smokers and sor»e were foriiier 

£ ill O tl & r S r 

A . C:i k a y . S m e are cur r e n t s m o k e r a : i d .s fii e 
were, f o r .m e r s .m c k ■ ■ ; r s . 
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Q- Now, Toe to:’, I’d j u1 1 i k to have yt-i; lui 
at t h i b c: ti a 1' t relating to t li e n o n - m i n e r £ fii o k e r o . 
Now, t. his study began i n 1357, they s t a r t e d 
collecting data from the sputum of these subjects 
every three months, and the study lasted frorii 1957 
until the time c-f publication. 


Now — 


MR. SHEFFLER; Objection, your 


Honor. I didn’t hear a question. 


THE COURT: I didn't hear any 


question eittier. 


MS. L U M S D E N : i ’ m sorry, your H '.oi o i- 


BY MS. LUMSDEN: 

Q. Cytologic examinations of sputum collected 
periodically since 1957. Okay. Now -- 

THE COURT: Okay what? 

MS. LUMSDEN: I’m giving him t li e ■ 

background for the next question, your Honor, in 
terms of 'now long they collected t ti e s e sputum 
samples. 

MR. SHEFFLER: Objection, your Honoi’. 


THE COURT: Sustained. 


3 Y MS. L U M 3 D E N ; 


As fa a t ii e - - 
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B li t w h at I a t r, e r i r c< rri that p a p e i' t li a t y o u 
showed me is that it’s taken three-years o£ some 
type of environmental risk to give them a t y pi a , and 
lagreewitit that, sure. 

BY MS. L U M S D E N: 

C3 . Then from mild a t y p i a to moderate a t y pi a , 
he has a mean range of 3.9 years. 

Do you agree with that? 

MR. SHEFFLER; Objection, your Hcvnor. 

THE COURT: Overruled. 


BY MS. LUMSDEN: 

Q. As to whether or not that's a reasonable 
period of time from mild atypia to moderate at.ypia? 

A. I think in the model that I have proposed, 
that these people are picking up the genetic hits on 
a continuing basis and tliey are getting their 
atypia, sure, their dysplasias. 

Q . And then would you agree that their f i n d i r. g 
of a meaii year of marked atypia frcim t h at an o t n e r 
1.2 years, would you agree with ttiat. being within 
t. ti e n o r m a 1 r a ri g e ? 


i ■ A n c t h e n m e a i'. years t c car c i n o m a i i i i t u 
t n e y t: a V e listed as one year'. 
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•i- 

that a j'easoTiabi 

e peril.' d ci i t i 

m c ^ 

i n 

your o p i n 1 Cl n , 

to go from the 

marked atypia 

t o 

the 

c a r c i n o m a 

i. n 

s i t u ? 




A . 

The 

total number of 

years? 



Q . 

The 

mean years from 

mild atypia to 



c a r c i n t '.' m a 

1 n 

situ are listed 

as 9.2 year.s? 



A . 

I think if you keep 

on smoking and 

have t li e 

exposure. 

yes 

, it’s reasonabl 

e to say that 

you 

C & VI 


go from a normal cell to an abnormal cell In that 
time. 

Q . Now, would you agree with this conclusion 
of the study, that "cessation of either cigarette 
smoking or n. i n i ng ira s no effect oit the pr ogr es s i ij n 
of atypias to carcinonia in situ"? 

ft . Well, again since he hasn't really 
controlled for that, I don't know how he can make 
that statement. 

Q. He has controiledin that there is what hr 
ri as termed a smoking i n d e y. . In other words, w h e ri , 
age is s t a r t i n g to smoke, ho w 1 o n g s ni o k e d . ■ 

MR. SHEFFLER: Objection, your 

H o n 0 r . 

May we see y u at side bar? 

W 3 . L U M 3 D F. N ; I’ll wit i'l d law t h a t 
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q i.; e t i •.> r: , y o . r H o nor . 

BY M 5 . B U M S D B N; 

C> . Would you agree. Doctor, t ii a t t o b a c c u 
smokers ii a v e much lower prevalence of normal 
cytology and much higi’ier prevalence for both 
moderate and marked a ty p1 a than do 11 on-s moker s ? 

A. Again, we have to know what they mean by 
tlie term " a typia . As. a person who d<jes cy'to 1 ogy , I 
believe that's about a 1973 paper, I think that I 
had just graduated from college then. 

Atypia, we have inflammatory atypia t'nat 
he lias signs of. If he says dysplasia, that's 
somettiing different to me. 


Q. He doesn’t use the terni dysplasia. 


As mild 

atypia 

-- well, he starts 

out 

w i. 

the definition of 

regular 

metaplasia, cells 

all 

of 


abc;ut the same size, and goe.s on, up to marked 
atypia, which he defines as "cells vary markedly in 
.size, but are generally lai'ger than those in 
moderate atypia. Nuclear p 1 e o m o r p h i s is m a i k e d ; 
nuclear material is coar.se and sometimes clustered 
around about 'nuclear membrane. N/C ratio varies 
Pi a r k e d 1 y . " K a n. e 1 y the nuclear t o t h e c y 1 1 :) p 1 a ni 
ratio. " T t. ma y b e h i g her or 1 o we r t a i i ri r ;ii a 1 . 
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1 i'. u c ' e o 1 i are present, b ,i t are s rn ail a n d ;.'i ay be 

2 acidophilic. Acidoi^hilic cytoplasm predominates. 

3 Single cells predominate.” 

4 Do you agree with that as a reasonable 

5 definition of marked atypia? 

A • Again, I don’t know the cytologic standards. 
7 back in 1973. 

6 I do knowtoday that we break up dysplasia 

9 from atypia on a routine basis. Atypia carries no 

10 flags for the clinicians that I give my report tci. 

11 If I say dysplasia, then the light goes off and then 

12 they are very worried about that. I’m not -- I just 

13 don't know back in '73 their terminology. 

14 Q. This paper, just for the record, was in 

15 '74, but I doubt if that makes a difference in your 

16 opinion, is that right, that you've just given!' 

II Doctor, are you familiar with, I can show 

18 this to you, another study by D.octor Auerbach from 

19 the New England Journal of Medicine, July 19th, 

2 0 1 5 6 2, entitled Changes In Bronchial Epithelium I r, 

21 Relation To Sex, Age, Residence, Smoking & 








8 

9 

1 0 
1 1 
1 2 
1 3 
1 4 
15 
1 6 
1 7 
1 8 

1 9 

2 0 


2 1 



authority who's written in tliis area, is that right? 

A. True . 

Q. Would you agree with Doctor Auerbacli's 
findings of that "we found a high degree of relation 
between cigarette smoking and certain ciianges in the 
bronchial epithelium of men wi>o have died of causes 
(j t h e r than lung cancer"? 

Do you agree that that happens in smokers? 

A. Yes . 

Q■ And "these changes included hyperplasia, 
loss of cilia, metaplasia and the occurrence of 
cells with atypical nuclei"? 

A. Yes, that seems reasonable. 

Q. "Kliat impressed us most was the finding of 
many lesions composed entirely of cells with 


a typical 

n u c1e i in 

the 

bronchia 1 

e p i t n e 1 i u rn o f 

c 1 g a 1 e 11 r 

s 111 (') k e r s , 

t fi e 

n u n. b e : o f 

suet: 1 e s i o n s 


i 1 ) c r e a s i. n g wit h a m c j u r; t o f s ni o k i n g . 
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Do 

you agree 

with that. 

Doc tor ? 

A . 

That 

they were 

impressed 

by that? 

Q. 

No . 





Do you agree that that finding is within 
what your — reasonable with what you know about 
changes in the epithelium of the bronchus in 
smokers? 

A. If you define the changes by the 
microscope, again back in '62, I think that’s very 
reasonable. 

Q. Doctor, I’d like to ask you if you’ve seen 
-- if you’re familiar with this paper by Doctor 
Auerbach published in the New England Journal of 
Medicine on February 22nd, 1979 entitled Changes In 

Bronchial Epithelium In Relation To Cigarette 
Smoking, 1955 to 1960 versus 1970 to 1977 
(handing). 

(Pause.) 

A. I might have, but I’m not intimately 
familiar with this. I was reading the New England 
Journal at this time. 

BY MS. L U M £ D E N; 

Q- I'ri going to ask you if you agree witli tiiis 
conclusion by Doctor Auerbach. 
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1 

"Basal cell I'lyperpiasia, a reversible 

2 

change, is presumably a reaction to some deleterious 

3 

factor; it is probably protective rather than 

4 

harmful. Loss of cilia, a reversible change. 

5 

presumably results from the presence of some 

6 

deleterious factor; it is harmful in that it 

7 

destroys one of the mechanisms by which foreign 

8 

material is ordinarily removed from the lungs. 

9 

"In our opinion, the occurrence of atypical 

1 0 

nuclei is the first definite step along a road that 

1 1 

may eventually lead to carcinoma in situ and from 

1 2 

there to invasive carcinoma." 

1 3 

Do you agree with that. Doctor? 

1 4 

A. Yes. 

15 

Q. Now, Doctor, when you talk about the 

16 

reversibility of cell changes, are you saying that a 

1 7 

cell with marked atypia or with an atypical nucleus 

18 

is going to change back to its normal cell, as it 

1 9 

started? 

20 

A. If a cell that has been injured is removed 

21 

from all other injurious agents, i.t will revert back 

22 

to Ti o I ma 1 . 

23 

Q. So you’re I'lot talking about these cells 

2 4 

dying off or beii^g fought off by the body’s inimur:e 
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system and replaced with normal cells, you’re 
taikinig about a cell actually, changing back? 


A. Well, there’s two things that are goirig on, 
depending upon which cell population.is effected and 
what the changes are. 

Q- So some of those changes are not reversible 

in that the cell actually doesn’t go back to the way 

it was, but it's the body's immune system tlnat may 

fight off some of those cells and replace the cell 
population with normal cells? 

A. We've got three things going on in that 
question, and I'd like to avoid any type of immune 
-- immunologic reaction at all in my discussion. 

Two things are going on. Either the cell 
that has been genetically altered is going to repair 
itself, or it's going to go ahead and die out in its 
normal life course. 

Q. Now, in your opinion, are there differences 
between individuals as far as how long these chariges 
take place and whether or not some changes become 
irreversible or not? 

A. I think there’s always, biological 
differences in individuals. 

Q. How, you talked a moment ago on direct 
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examination that in your opinion it was five to 
seven years for the cell to become — to have errors 
enough to become cancer, is that correct, five to 
seven years? 

A. If you're unlucky. 

Q. And is that comparable to the nine year 
period that Doctor Auerbach was referring to; in 
other words, up to thepoint of carcinoma in situ? 

A. I don't know that. 

Q. Now, you then said in your opinion it would 
take another four to five years from the first 
cancer cell to becoming clinically evident, is that, 
correct? 

A. Yes. 

Q. And clinically evident. Doctor, would be a 
lesion of the size of approximately one centimeter? 

A. Yes. 

Q. And when youtalk about multiplication to 
that point, and your estimate of four to five years, 
are you talking aoout the doubling time of tliat 
tumor? 

A . Yes. 

Q. And do you recognize Doctor William Weiss 
to be an authority in the field of doubling times on 
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tumor g r o w t I’l rates? 


A. He has written in the environmental journal 
on this, yes. 

Q. Do you recognize him as a reliable 
authority? 

A. Yes. 


Q. Now, according to -- are you familiar with 
his article that appeared in the Journal of 
Occupational Medicine in May of 1984 entitled 
Implications Of Tumor Growth Rate For The Natural 
History Of Lung Cancer? 

A. May I see the article? 

Q. (Handing). 

(Pause . ) 

A. Yes, I'm familiar with this paper. 

BY MS. LUMSDEN; 

Q. Now, Doctor Weiss in this paper gives a 
doubling time for large cell carcinoma of 86 days, 
doeshenot? 

A. Ifyousayso, 

Q. Well, does that sound within the realm of 
what’s known about doubling times for large cell 
c a r c i I'l o m a s ? 

A. Yes. Depending upon the individual tumor. 
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Tumors can doable anywhere from eig/it days all thie 
way up to 86 days . 

Q. And beyond 86 days? 

A. Unlikely. 

Q. Unlikely for any lung tumor? 

A. Unlikely for any cancer, Whetlier we say 8 0 
or 90 days, that's fairly long. 

Q. Well, in this particular paper the doubling 
time for adenocarcinoma was found to be 161 days. 

Do you agree that that's within the range 
of what's known for adenocarcinomas? 
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Q. And if you multiply — if you multiply that 
out, doesn't that then in the case of a large cell 
carcinoma, if you're usirig a doubling time of 86 
days, indicate that to go from one cell to one 
centimeter takes in excess of seven years? 

A. If you're talking about tumors in general 
and using a mean from all the reported literature. 

However, I think one would basically be on 
firmer ground if you look at the data in the 
individual case. I think that you could probably do 
similar calculations if you would look at the 
medical records from Mr. Kotler. I think that you 
have data points there by looking at the chest x-ray 
to see that he has clear x-ray in '81, possibly a 
clear x-ray in early '84, and then he starts to get 
a mass. Whether the mass is the size of a marble 
sometime in mid '84 to grow to the size of an orange 
in late of '84, I think that -- and I have not done 
this, but I think if you would do this you could 
probably come up with a straight line with a proper 
slope and figure and calculate back and figure out 
that his doubling time is probably in tlie order of 
40 days. 

But I agree with what you’re saying in 
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general, if yc^u picked 80 days for any large cell 
carcinoma, but I’m not sure how that applies since 
we have hard data in this case. 

Q. Well, Doctor, you say he had a clear x-ray 
in 1981? 

A. The record that I read said that he did not 


7 

have a tumor in '01. 



8 

Q . 

Did he have a clear 

chest x-ray in 

1 1981? 

9 

A . 

He did not -- I don ’ 

t know that. 

I know 

1 0 

that he 

did not have a tumor. 

according to 

the x-ray 

1 1 

report. 




12 

Q ■ 

You saw an x-ray report from 1981 

on George 

13 

K o 11 e r ? 




14 

A . 

Yes . 



15 

Q. 

From what hospital? 



16 

A . 

I don’t recall. 



1 7 

Q. 

And you say that he 

had a clear chest x-ray 

18 

in early 

1984? 



1 9 

A . 

The x-ray report that I read said 

that. 

20 

yes . I 

think that there ft as 

been testimony 

that in 

21 

retrospect there probably was 

a tumor. 


22 

•2 . 

You looked at those 

films, didn't 

you? 

23 

A . 

Yes. I'm not an expert radiologis 

t, but I 

24 

read the 

reports. 
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Q. Did you read tlie testimony of Doctor 


Hilgenberg who said it was virtually the same size 
in May of 1384 as it was in October of 1364? 

MR. SHEFFLER: Objection, your Honor 


THE COURT; Sustained. 

BY MS. LUMSDEN: 

Q. Were you shown the trial testimony of 
Doctor Hilgenberg? 

A . Y e s . 

Q. And do you recall Doctor Hilgenberg 
testifying that the tumor was virtually the same 
size in May of 1984 as it was in October of 1984? 

MR. SHEFFLER; Objection, your Honor 


the -- 


THE COURT: Do you quarrel with 


MR. SHEFFLER: 1 quarrel with the 


characterization of the testimony. 

THE COURT: Read it right from the 
transcript. Do you have the transcript? 

MS. LUMSDEN: Yes, I do, your Honor. 

THE COURT: Read the transcript, and 

we won’t hav.e any problem. 

BY MS. LUMSDEN: 

Q. Do you recall reading his statement that it 
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tumor just as we have information about Mr. Kotler's 
tumor, did you not? 

A. We had information about his x-rays, yes. 

Q. And if you take the mean doubling time of 

86 days and compute it out, will you agree that by 
the time you reach the clinical stage, one 
centimeter, it would be in excess of seven years? 

MR. SHEFFLER; Objection, your 

Honor. 

We've already gone through this and he's 
already explained why it's not appropriate. 

THE COURT; Well, he can do it. 

Do you have an answer to that question? 

THE WITNESS; My answer is that we 
have -- or I have used actual data points based upon 
the clinical course of the patient. 

BY MS. LUMSDEN: 

Q. Now, Doctor, from one centimeter to reach 
another four centimeters would take another six 
doublings, would it not? 

A. Yes . 

Q. And Mr. Kotler's tumor when it was detected 
was four by seven centiraeters, is that right? 

A. I don't have thie numbers at my fingertips. 
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Q. I'll ask you to assume that according to 
the CAT scan report that’s in the hospital record 
the dimension of that tumor was four by seven 
cent!meters . 

Now, to reach just the four centimeter 
diameter — 

A. Four or seven? 

Q. Four by seven. 

A. The greatest diameter is? 

Q. Seven. 

A. Seven. 

Q. So to go from the one centimeter clinically 
detectable size up to just a four centimeter size 
would take in excess of two years, if you calculated 
based on the meantime of 86 doublings, is that 
right? 

A. I’ve looked at it differently. I went from 
one centimeter to seven centimeters rather than one 
to four. 

Q. Ail right. And if you go from one to seven 
and you use the mean doubling time of -- how many 
doubling times would it take to go from one 
centimeter to seven centimeters? 

A. You told me six. 
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Q. That was to four, is thatcorrect, to four 
centimeters, from a tumor of a diameter of one 
centimeter to a tumor of a diameter of four 
centimeters, it takes six doubles, am I right? 

A. Okay. 

Q. Am I right about that? 

A. I'd have to sit down with a pencil and 
paper and you have to work out four square pie I 
cubed, volume of the square. 

Q. Let me ask you if you agree with this. 

The relationship between the diameter and 
volume of the sphere is such that the volume doubles 
three times as the diameter doubles once, thus a 
tumor approximating a spherical mass with a diameter 
of one centimeter will increase its diameter to 1.26 
centimeters in one doubling of volume, 1.59 in two, 
two centimeters in three, 2.52 centimeters in four, 
3.18 centimeters in five and four centimeters in 
six. 

Do you agree with that. Doctor? 

A . Ye s . 

Q. All right. So it takes six doubling.^: tij 
get up to tlie size of four centimeters, is that 
ccirrect? 
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A . Sure. 

Q. From one centimeter? 

A . Yes. 

Q. And that takes, an top of the seven plus 
years we already have another two plus years to get 
to the four centimeters, is that right? 

A. Well, let me back up and say he went from 
clinically undetectable -- you say one centimeter to 
four by seven centimeters in how many months? 

Q. Well, the clinically undetectable stage, 
the only x-ray that has been -- report that has come 
into this case for 1976 -- 

MR. SHEFFLER: Objection, your 

Honor. 

May we see you at side bar on this? 

THE COURT: Yes. 

(Side bar conference.) 

MR. SHEFFLER: Your Honor, the 

representation, I believe, is inaccurate in that the 

records from Cambridge Hospital have a 1931 report 
c f c h e s t f i 1 m . 

THE COURT: What did counsel say? 

MR. SHEFFLER: She said the first one 

wa s '7 6. 
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Honor. 


you yiave it? 


THE COURT: Do you have it or don’t 


HR. INGE: Seventy-five was the film 

MS. LUMSDEN : Seventy-fiVe . That’s 

the Doctor Dow film, your Honor. There has been 
testimony about that. 

MR. SHEFFLER: Doctor Dow’s films do 

not exist. We tried to get the films, he destroyed 
them. Thereisa report. 

THE COURT: You can make a reference 


to the report. 

Let me ask you whether you think there’s 
anything really valuable that you’re getting out of 
all of tlTis. This is terribly bogged down in 


centimeters . 


MS. LUMSDEN: Your Honor, .the point 


is how long his tumor was present. In other words, 


we have -- 


THE COURT: Why is that a point? 


MR. SHEFFLER: He said five and they 


are saying seven. Wliat difference does it make? 

THE COURT: I have some question -- 

MS. LUMSDEN: We’re not saying 
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seven. We're saying more like nine o.r ten years, 
your Honor . 

THE COURT: What's the significance 

of all this? 

MS. LUMSDEN: It brings you back to 

1974, and then you have the length of what Doctor 
Compton and Doctor Auerbach has testified are 
irreversible changes. ■ 

THE COURT: There's some problem with 

this stuff, because you're making computations. It 
sounds to me, at least, as if they are based upon a 
spherical tumor, and what we have here is a kind of 
a — not a grapefruit size, more or less lemon 
shaped, I suppose, or egg shaped with an eliptical 
profile. I don't know what that does to all these 
calculations, but I suspect it does something, 
probably in your favor. If you want to work it 
out. 

I think there's some possibility of 
confusion. I don't know whether it's worth 
straighteningitoutornot. 

MR. SHEFFLiER: Your Honor, the 

problem I have with reading and trying to use this 
witness to compute her testimoriy from these articles 
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tViat fie's already a i d he didn’t u£;e the mean, he 
had data points, and now she's trying to have him 
compute out these figures. 

MS. LUMSDEN: He used the mean. In 

the Gonzales case he used the mean. 

THE COURT; I'm not stopping you from 
doing all this. I myself, if I were sitting as a 
finder of fact, would at this point be driving very 
little benefit from it. If you think it's 
important, but try not to get bogged down if you ca)i 
help it. I'll let you go ahead with it. You've got 
to get your postures right. 

MS. LUMSDEN: I think I've gotten out 

the points I was trying to make. 

THE COURT: Get your posture right 
when the x-rays were taken you can go ahead. 

MR. SHEFFLER: Thank you, your Honor. 

(End of side bar discussion.) 

BY MS. LUMSDEN: 

Q. Doctor, if you take the data from the 
Auerbach article that I showed you, would you agree 
that there is data to support a -- from accepted 
authorities to support the length of time from mild 
atypia to carciiioma in situ as being in excess of 
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nine years? 

MR. SHEFFLER: Objection, your Honor. 

THE COURT: Overruled. 

A. 1 think with continual environmental 
exposure, that's correct. 

BY MS. LUMSDEN: 

Q. All right. And you disagree, then, with 
the conclusions of Doctor Auerbach that the 
cessation of either cigarette smoking or mining has 
no affect on the progression of atypias to carcinoma 
in situ? 

A. I think that the current -- 

Q. Do you disagree with that? 

A . Yes. 

Q. Now, will you also agree. Doctor, that 
based on mean doubling times, in using the mean of 
Doctor Weiss which you yourself used in your prior 
testimony, that this tumor from that point after 
carcinoma in situ was some period of time, then 
changed into its first invasive tumor cell, that 
turn (Dr then, according to the calculations of Doctor 
Weiss, was in existence in excess of nine years by 
the time it was then detected in 1984? 

MR. SHEFFLER: 0 b j e c t i o ri, y o v: r Honor. 
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THE COURT: Overruled. 

A. No, I disagree with that. We did not use 
those numbers. We used his method. The numbers 
were gotten from the clinical records. 

BY MS. LUMSDEN: 

Q. Didn't you in that case use the doubling 
time of 30 days? 

A. If I can draw on the board I can show you 
how that was done. 

Q. Could you answer my question? 


Did you in that case use a doubling time 


of 30 days? 


A. Yes. 


Q. And you applied it to Doctor Weiss’ 
formula, did you not? 

A. We applied it to his formula. 

Q. By the way, did you get paid by the 
American Tobacco Company for your testimony in that 


case? 


A. I got paid by Chadbourne & Parke for my 
time spent preparing. Nobody paid me to say 
anytliing. My testimony is my own. They paid for my 


time. 


C|. Did you get paid for your time by the 
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American Tobacco Company, Chadbourne & Parke in that 
case? 

A. Yes, I did. 

Q. How much did you get paid? 

A. My tee was $200 an hour. 

Q. What was your total charge? 

A. I don’t recall. 

Q. Can you give us your best estimate? 

A. I think it was $6,000 perhaps. 

Q. How many hours did you put into that case. 
Doctor? 

MR. SHEFFLER: Objection, your Honor. 

THE COURT: Just asking him to do 

arithmetic, I suppose. 

A. Thirty hours is the arithmetic. 

BY MS. LUMSDEN: 

Q. Are you charging the same hourly rate in 
this case? 

A. Yes,lam. 

Q. And how many hours have you put into this 
case so far? 



A . A p p r o X i ill a t e 1 y twenty. 

Q. When were you first consulted on this case? 
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Q. Was it after the Gonzales trial? 

A. Yes,itwas. 

Q. Doctor, is it your testimony that ttie 
cancer in this case arose ift the tiny air sacks? 


answered. 


MR. SHEFFLER: Objection. Asked and 


THE COURT: Overruled. 


Is that your testimony? 

THE WITNESS: It's my testimony that 


he had a peripheral cancer. 


BY MS. LUMSDEN: 


Q. And large cell carcinomas are known to 
appear in the periphery of the lung, are they not? 

A. Yes, they are. 

Q. And there are bronchi considered in the 
periphery of the lung, are there not? 

A. There are terminal bronchioles that branch 
out, and bronchi have generations of branching, like 
branching on the tree. 

Q. Did you read or do you recall reading in 
Doctor Hilgenberg's trial testimony as to what he 
meant by the peripheral location of the tumor? 

A. I don’t recall. 


Do you recall, see if this I'efreshes ycjur 
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recollection, him saying that tlie man's tumor -- "s.: 

again I think of this man’s tumor as being 
perip’neral, because it was beyond or out in the 
lung, beyond where these main bronchial tubes are 
located, beyond where I could see with this 
bronchoscope"? 

A. I agree with that. 

Q. There are other divisions of the bronchi, 
are there not, in that area, that would have 
bronchial epithelium? 

A. The bronchial epithelium thins out as it 
goes down the tree, and it becomes, say, from six to 
eight layers all the way down to one or two. 

Q. But there is bronchial epithelium? 

A. It’s transitional epithelium more 

accurately. 

Q. But it is epithelium? 

A. Yes, epithelium. 

Q. Doctor, is lung pathology something that 
you particularly specialize in? 

A. I don't subspecialize in lung pathology. 

MS. LUMSDEN: Thank you. 

No fu 2 ‘ther questions. 

THE COURT: Redirect? 
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MR. 3 H E F F L E R : I h a v e. j u s t a couple, 

your Honor. 

THE COURT: Sure. 


REDIRECT .EXAMINATION 


BY MR. SHEFFLER: 

Q. Doctor, the articles that Miss Lumsden 
showed you from '74 and '62 and the other, I think 
it was '79, what type of cancers were those? 

A. Those were squamous cell carcinomas. 

Q. And what type of cancer did Mr. Kotler 


have? 

A. He had a large cell carcinoma or a poorly 
differentiated adeno. 

Q. The articles again by Doctor Auerbach that 
Miss Lumsden was showing you, where were those 
cancers arising? 

A. Arising in the bronchi, because they were 
getting bronchial cells from cytology. 

Q. And the bronchi is again. Doctor, is that 
the air tubes? 

A. That’s the center portion of the lung. 

Q. And where was Mr. Kotler's cancer? 

A. It wa.s out beyond where they couldget the 
cytology of the bronchi. It was out in the 
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1 

p e r i p ri e r y . 

2 

Q. Doctor, Miss Lumsden asked you whether 

3 

there was periphery -- excuse me. 

4 

Miss Lumsden asked you whether there was 

5 

epithelium in the periphery. 

6 

Is there epithelium ill the periphery. 

7 

Doctor? 

8 

A. It’s comprised of the type one and type two 

9 

pneumocytes . 

1 0 

Q- Is the epithelium made up of different 

1 1 

cells in the periphery than the epithelium in the 

1 2 

air tubes? 

1 3 

MS. LUMSDEN; Objection. Leading. 

1 4 

THE COURT; Overruled. 

1 5 

THE WITNESS: I’m sorry? 

16 

THE COURT; The objection is 

17 

overruled. You can answer the question. 

18 

A. Yes. As you can see from the picture, the 

19 

type one and type two pneumocytes look different arid 

20 

act different than the epithelium of the air tubes. 

2 1 

MR. SHEFFLER: No further question.s. 

2 2 

THE COURT: Recross? 

2 3 


2 4 
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RECR03S EXAMINATION 


BY MS. LUMSDEN: 

Q. Doctor, if you take Doctor Hilgenberg's 
definition of what he meant by peripheral, meaning 
beyond the main bronchus, there are bronchi outside 
in the periphery that have epithelium in there, do 
they not? 

A. Yes. 

Q. And the tumor in this case was in the 
center of the chest and it involved the mediastinum, 
did it not? 

MR. SHEFFLER: Objection, your Honor. 

THE COURT: Overruled. 

A. According to the records it spread into the 
mediastinum. 

BY MS. LUMSDEN: 

Q. Thank you. 


furtiier? 


THE COURT: Is that it? Anything 


M .3 . LUMSDEN: No. 

THE COURT: Thank you. Doctor. 

That will bring us about to the time for 
the morning recess, which we will now take. 

(Jury out of courtroom at 10:50 ci ' c 1 o c k 
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